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System Iron - Antimony in Solid State 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 12, 
pp. 2789-2794 


TEXT: In publications usually the phase diagram for the system iron - 4 
antimony which is constructed from data of N. S. Kurnakov and B. P. J 
Konstantinov [Abstracter's note: in the list of publications the name is 
spelled N. S. Konstantinov] (Ref. 1) is described. For temperatures below 
629°C the phase diagram contains the following phases: 1) a-solid solution 

of antimony in iron; the limits of existence of the a-phase have not been 
accurately determined} 2) heterogeneous range (a- +€ -phases) with 3 to 

42 atom% Sby 3) & -phase (42-48 atom% Sb), which in the following is 

referred to as Fey 505%, 48) 4) heterogeneous range (¢-phase + Fesb,) 
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with 48 to 66.7 atom% Sb, and 5) heterogeneous range (FeSb, + Sb) with 


66.7 to 100 atom% Sb. The authors studied the thermodynamic functions of 
the reaction taking place in the cell 


Fe(ao1) | Fe* in melt KC1 + LiCl] [Fe - Sv] solealloy (1) 
which is based on the transfer of iron from the reference electrolyte 
(pure iron) to the electrode (iron-antimony alloy). When studying the 
temperature dependence of emf also the changes of the partial molar 
entropy and the heat content of the process can be determined. The 
measurements were made at temperatures of from 400 to 600°C for the alloys 
of the region FeSb, + Sb and at 500 to 700° for the alloys of the other 


regions of the phase diagran. The emf was measured by means of a potentio- 
meter WWTB-1 (PPTV-1) with a mirror galvanometer M-25-5 (M-25-5)3; the 
temperature Was determined by a Pt -PtRh thermocouple with an accuracy of 
+1°C. A special thermostat kept the temperature constant at 1-2°C. Each 


experiment lasted 100 to 120, sometimes even 200 hours. The dependence of 
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the partial and integral changes of the dpobaric - isothermal potentials 
in the system Fe - Sb at 830°K are given in Figs. 2-4. The values AZ 
(integral change of the thermodynamio potential in the formation of 1 & 
atom of alloy from Fe and Sb), AS and 4H of the formation of iron 
antimonides from Fe and Sb are given in Table 1. When determining the 
accuracy of the data obtained the authors used the maximum deviation of 
the experimentally obtained points from the calculated values without 
considering the strongly diverging results. The values of these deviations 
for all regions of the phase diagram are given in Table 2. N. Vv. Ageyev, 
Ye. §. Makarov, and K. Vagner are mentioned. There are 4 figures, 2 tables, 
and 14 references: 7 Soviet, 3 US, 1 French, and 3 German. 
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TITLE: The Construction of a Peart of the Liquidus Curve of the 
System Copper ~ Antimony According to Thermodynamic Data 
(Postroyeniye chasti krivoy likvidusa sisteny mea! - surtna 
po ternodinamicheskim dannym) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Khimiya i khimicheskcya 
tekhnologiya, 1959, tr 1, pp 16 - 18 (USSR) 


ABSTRACT: The thermodynamic data used are not listed here but are given 


in two vrevious publications by the authors (nef 1,Ref 2). 
The liquidus curve between 0 and AG wt% of copper and the 
position of the maximum between 50 and 60 wt% of copper 
are given a close. investization, For calculating the curve, 


A 


the dependence lg a n -yrper 0.05 atomic yields of anti- 


sb ° 
mony between C.95 ~ 0.60 Sb in the temperature range 
800 - 1000°K is calculated (Table 1). The valucs found are 
in agreement with data obtained by other authors (Diagran, 
Fig 2). The curve between the eutectic point and the peri- 
Card 1/2 toctic point of Cu,Sb formation is similarly calculated from 
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the condition le *cula Lloy a +1¢ asp (alloy ae “7.575 7 a 
at Ecc and 850° K (the data for this calculetion are given 

‘mn reference 2). The temperature derendence of the electro- 
motive force of the galvanic cell 

Cu yy qicur (in EOL ~ + Licl- + CuCl nelt)| Cu-Sb, 5 nia alloy 
shows that the maximum of the liquidus curve is near the 
compound Cr 5S%o and not, as has been presumed by other 
authors, near Ce. She The phase diagram of the system Cu-Sb 


is shown. nc % figures, 2 tables, and 6 references, 
© of which are soviet. 
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VIPLS: fhe Thermodynamic Propertics of the Solid Solutions 
Cu-Ni and Fe-Co ( Ternodinamicheskiye svoystva tverdykh 
rastvorov Cu-Ili i Fe-Co) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Ur 9, 
pp 034 - 836 (USSR) 


ABSTRACT: The authors determined the free encrey, tie neat 
of formation, and the entropy of formation of the 
alloys Cu-Ni and also the activity of iron in the 
alloys Fe-Co by the method of electromotive forces. 
The electromotive force of the alloys Cu-HNi was 
measured in a galvanic elesent: Cu(solid)| Cut 
(melt )CuJ+KJ+NaJ)|Cu-Ni(alloy). The alloys were 
produced from nictel- and zinc powder by pressing 
and subsequent annealing(for a duration of up 
to 100 hours at 1050-1250°C) and were analyzed after 
the smelting test. The results obtained by these 
Card 1/4 experinents are chown by a diagram. The electromotive 
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force was perfectly constant and reproducible 
within a limit of errors of 1,45 to 2%. Fron the 
electromotive force and its tenperature dependerce 
the activity (ay) the partial relative heat content 
Don and the partial entrony of the mixture of the 
copper (A 3,,,) were deternined for each of the 
alloys. By means of graphical integration the 
systen were then found. Formulae are Given for the 

; inated descriution of the experinental results 
obtained. The system Cu-Ni forns a continuous series 
of solid solutions. According to the deta given 
by the authors, the system Cu-Ni furnishes positive 
devictions from Raoult's (Raul') law, which, however, 
are less than those for the system Au-Fe and Au-Ni. 
However, the excess entropy of the mixture (izbytoch- 
naya entropiya smesheniy2) of the alloys Cu-Hi are 
negative. No ordered distribution of atous in the 
alloys Cu-Ni could be ascertained by radiographic 
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investigz tions because the difference with respect 

to diffrangibility between the copper- and nickel 
atoms is too small. However, measurements of tne 
electric resistance and the magnetic properties of the 
copper-nickel alloys indicate the existence of a 
certain order in them. This ordered state is probably 
connected with the self-action of the free electrons 
(valence electrons) of copper and nickel. An ordercd 
state in Cu-Ni-alloys is, according to the authors! 
opinion, guite possible. The ordered state of the 
Cu-Ni-alloys exercises considerable influence upon 

the values of the excess entropy of formation. The 
highly negative values of the excess entropy (if calculated 
from relatively low positive heats of formation) give 
positive excess free energies. The electromotive force 
increases more rapidly than linearly with increasing 
temperature. Eercfrom it follows 1) that with in- 
creasing temperature the positive deviations fron 
Raoult's (Raul') law rapidly decrease, and 2) the heat 
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and the entropy of formation of copper-zine alloys depends 
on tenpercture. Further investigations of the structure 

of copper-zine alloys appear to be necessary. The 

values of the activity of iron in Fe-Co"-Le-alloys 

found by the authors ave shown by a diagram and agree 

well with the results obtained by T.Sctov et al.(Ref 11). 
There are 4 fisuros ond 11 veferences, 4 of which sre 
Sovict. 
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TITLE: Investigation of the Phermodynamic Properties of Binary Metat 
Systems by Means of the Method of Electromotive Forces 
(Issiedovaniye termodinamicheskikh svoystv dvoynykh 
metallicheskikh sistem metodom elektrodvizhushehikh sil) 

IV. The Copper-Antimony System in Solid State (IV. Sistema med'- 
surima v tverdom sostoyanii) 


PERIODICAL: Zhurnal fizicheskoy khimii,1958, Vol 32, Nr 12, pp 2835-2840 
(USSR) 


ABSTRACT: Measurements were carried out on copper-antimony and pure-copper 
electrodes in a fusion of potassium chloride and lithium 
chioride containing scme copper-i1-chloride. From the values 
obtained the equations for the dependence of the electromotive 
force (EMF) upon the temperature were developed. The values 
calculated show a maximum deviation of 1% from the measured ones. 
Entropies for copper, antimony, and the compounds Cu,Sb and 


Cu,Sb at a temperature of 775°K were then calculated. These 


entropy values deviate somewhat from the test results, which 
Card 1/2 may be due to the nethod of approximation and the influence of 
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were not considered. The positive entropies 
copper-antimony alloys can be explained by 
vibrations in the Cu 3sb and Cu, Sb lattices. 


The oe Cu-Sb is characterized by ats oe heat coefficients 
and negatives isobaric potentials. This might be explained by the 
appearance of int ermediates compounds. The coefficients 
calculated for the compound Cin Sb are: 


v2 ae 
=1.812 0.02 keal/g.at. 
+1.0 + 0,25 cai/grad.geat. 


There are 2 eed tables, and i1 references, 7 of which are 
Soviet. 
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Corresponding Member, Academy of Sciences, USSR, Cecher, biemer 


TITLE: Thermodynamics of the Production of the Highes 
(Permodinamike obrazovaniya vysshego 4 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 
pp. 1274 - 1276 (USSR) 


ABSTRACT: This is an investigation of the 
elements according to the reaction Fe(solid 


42 melts with a varying composition (wit 


investigated. The experimental methods have 
already earlier. The results of pll experiments wer 


by means of the method of least squares- The equation 
he function 


APPROVED FOR RELEASE: 08/31/2001 


+ Iron Antimonide 
ntimonida zheleza 


420, Nr 6, 


production of FeSb, from the 
)+2Sb(solid)=FeSb, 


py means of the e.mefemethod. This was done by inv 
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pef(T)- By means of this equation it is possible to compute 
the variations of the isobaric-isothermal potential, of 
enthal py and of entropy in the production of FeSby by means 


of this reaction: A ge-nFE=~6, 940, 00187 (x2al/mol). 
A H=-6,9+ 04 weal /mol)=~-2s 304 0,1 (keal/ tom)» 
Koal/degree mol) (ke 


equati j e of the me 
the Fe-Sb system is presentede The agreenent 


gatisfactorye There are |} figure and 8 referencess 
are Soviet- 
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TITLE: The Thermodynamic-Properties of the Alloys of Copper With 
Palladium (Termodinamicheskiye svoystva splavov medi s 
palladiyem) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 5, pp 868-6869 
(USSR) 


ABSTRACT ; The authors determined _— -- (by the method of 
electromotive forces) the free energy, the heat and the 
entropy of mixing of copper-palladium alloys. For this pur- 
pose, the electromotive force of the galvanic element 


Cu/Cu* (halide solution)/ Cu-Pd (alloy) was measured. The 

method of these measurements was described in a previous 

paper (Ref 1). Melts of potassium chloride and lithium chloride 
of eutectic composition and also of sodium iodide and potas- 
sium iodide of minimummelting temperature (~590 C) were 

used as electrolytes. In the first case, ~1% CuCl was added 

to the electrolyte, in the second case - CuJd. In the 

majority of the experiments, melts of potassium iodide, sodium 
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iodide, and copper iodide of the above-discussed composition 
were used. The preparing of the alloys is described in short. 
The experiments were carried out at temperatures of 600-760 C 
in.an atmosphere of purified argon; they took 130-150 hours. 
The experimentally found values of the electromotive force 
for any composition were plotted against temperature, and 
a straight line was drawn through the experimentally found 
points. The deviations of the individual values of the electro- 
motive force are not higher than + 0.5 - 1%. The further 
evaluation of experimental data was described in a previous 
paper (Ref 2). fhe second figure shows the activity of copper 
and palladium in alloys at the temperature of 1000 K. The 
third figure gives the integral values of the heat, free 
energy and entropy of the formation of copper~palladium alloys 
at 1000 K. At temperatures above 600°, the investigated al- 
loys were not ordered. A tendency towards ordering is distinct- 
ly marked, however, also at high temperatures. This conclusion 
may be drawn from the negative deviation of the thernodynamic 
functions from the ideal laws, from the strongly negative 
heat of mixing, and from other phenomena. The thermodynamic 
Card 2/3 properties of the copper-palladium alloys at 1000 K (which 
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were found by the authors) correspond to the existence of 
superstructures in these alloys at lower temperatures. 
There are 3 figures and 6 references, 3 of which are Soviet. 
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gation of the thermocynamic properties of binary met 
systens by the EMP meuhod. IX. Solid copper-pal’ = solutions 


FERTODE CAL: Gnurnal £izicheskoy knimii, V. 37, No. 4, 1963, 3976 , 


PERT: 223 The thermodynamic properties of non-ordered solid copper-valladium ie 
solutions gfe investigated at 1,000 degrees K by the EMF method, othe Lnermedy- 
Tam ¢ trofé rties of alloys of copper and palladium agree with the presence of 
supersiructures in these alloys at lower temperatures. The thermodynanic proper~ cat 
ties of these alloys are discussed in terz: 


8 of Guggenhein's quesichemical theory, 
mm ‘and an attempt is made to compare the electron exchange between the components of 
mm 6C«Ss*«<ié CO ~ palladium and cop per-platinum alloys. There are 5 eoUhee ‘and 4 Pigur 

v7) = 


ASSCCTATION: Moskovskiy gosud 


arstvennyy universitet imeni M. 7. Lomonosova (% 
as : —————————— 
2 COW ores ures. sity imeni HM. V. Lonos tosov). Otdel fi ziki wveracgo 
~ Tela i” poluprevednikoy 4% BSSR (Department of Solid: State Faysics = 
and the Physics of Se conductors, scadex ay of Science @ welorussian 
eS ~ S52). 
SUEMITTED; September 1, 1963 


Card 1/1. 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859220006-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859220006-8 


RES 


VECHER (ots. Bere Rh: GPE E EM, Vuhee, FAN Wa eels 
Y , 7 
Aiea 37 


a, Mosbevikiv 


skiv godudarsiveqatyy onl: 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859220006-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859220006-8 


CES ES 22} ENS PE hey ARES SS HOU RR RSE Ne ES a te Ae a eee ES 


"L 9734-66 EW?(1)/EWT(m) /BTC/ewo(m) /EPC(m) gD/JW 
ACC NR: AP5027172 SOURCE CODE: UR/0076/65/030/010/2406/ 2408 7, 
: if ; wd 
AUTHOR: Vecher, A.A. uel? 96 | 
. ee ELE ea i, 7 : 


ORG: Institute of Solid State Physica and S3miconductors, Academy of Sciences ,BSSR B 
(Akademiya nauk BSSR, Institut fiziki tverdogo tela i poluprovodnikov) cP. 
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ABSTRACT: The aim of the study was to work out a minimum experimental program for 
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The content and preservation of vitamin C in fruit-berry 
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: yeast cells, the alc. fermentation of the mixed musts pro- 

wceeds more intensely, CE, Wierblchi of 
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Abs Jour: Ref Zhur - Khimlya, Ho 1, 1958, 2888 


Author : Vecher A.S. 
Inst 2 


Title : Refractometric Determination of Sugar in Champagne Liqueurs 


Orig Pub : Vinodeliye i vinogradarstvo SSSR, 1957, No 4, 20-23 


Abdstract : A study of the effect of various factors on the results of 
refractometric determinations of sugar in champagne li- 
queurs. On the basis of the data thus obtained a work ta- 
ble has been compiled for making corrections in the re- 
fractometer readings, depending on the content of alcohol 
and of total extract in the liqueur, and the extractabili- 
ty of the blending wine. 
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